
IV. DescrzptiMz of Mr. NENRY GUY’S method of giving a true  sphericaljgure to 
Balls o f  Metal,  Glass,  Agate, or other hard Substances. Cornmunicated by 
BRYAN DONKIN,  v.P.lmt.c.E. 

THE principle of Mr. Guy’s invention, and  the  apparatus  he employs, will be 
more readily understood, by first stating, generally, that if a ball can be made 
to revolve rapidly  in  every possible direction, or in  other words, if during  such 
revolution the axis of rotation be constantly  changing  its  angular position within 
the ball itself, whilst a grinding tool is applied  to the surface of the ball, the 
most prominent parts of that surface will  be first acted upon by the grinder, and 
by continuing the operation, the whole of the higher  parts of the surface will  be 
progressively ground off, and  the ball will  ultimately  be  left of a perfectly 
spherical shape. 

To effect this, Mr. Guy employs two  lathe mandrils, such as are used in 
common turning lathes, both of which  are fixed in one frame or bed, with  their ~ 

axes  exactly  in a line with each  other : the back  centre  as it is commonly called, 
of one of the mandrils is placed to  the left  hand, and  that of the  other  to  the 
right,  thus  making the collar or chuck ends  to face each  other. To each of 
these he applies a wooden chuck of about 8 or 10 inches in  diameter, (for balls of 
1 or 2 inches in diameter,) both of which chucks are  turned perfectly flat and 
straight across the face, consequently the faces of the  two chucks will be paral- 
lel with each  other. A quick motion is given  to the mandrils in the usual way 
by two bands, but so applied, that  the mandrils are  turned  in opposite directions 
to  each other, and  with equal velocity. 

Instead of employing both mandrils of the common construction, of a conical 
shape at the collar ends, such as Mr.  Guy from necessity at first used, he 
recommends that one of them  should have a cylindrical  bearing at each end, so 
as  to allow of an end motion,  or of a motion backward or forward  in  the direc- 
tion of its axis. As the chucks are employed exclusively for the purpose of giv- 
ing motion to the ball, when interposed between  their faces, it is necessary that 
it should be  there compressed with such a degree of force as  will  make it turn, 
notwithstanding  the friction of the grinding tool applied  to  its surface ; and  he 
recommends, that  the proper degree of compressing force should be obtained by 
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means of a lever, and weight,  applied  to the back  centre of the mandril, so as 
thereby  to secure a constant and uniform pressure upon the ball, whatever  its 
change of diameter may be. 

Previously  to  subjecting any ball to  this process, it must, either by turning 
or grinding, be  brought  as  nearly  as is practicable  to a spherical  shape, so as  to 
lessen as much as possible the  time  and labour necessary to  give  it  the  true 
figure at last. 

The grinding tool is a bar of brass, or  copper, of about 16 or l 8  inches in 
length,  its width should be  about half an inch  greater  than  the diameter of the 
ball, and  its thickness  about  one-third of its diameter. Near one end of the bar, 
a taper or conical hole is made, the diameter of the  wider  end of which is made 
a little  larger than  the diameter of the ball  to be ground, so that  when  the  latter 
is put into the hole, a portion of it will project beyond  each  side of the bar. 
The tool being thus prepared, the surface of the conical hole is charged with 
emery  powder, or other  suitable  grinding  substance ; the ball is put into the hole, 
and introduced  between the chucks, the other  end of the tool being held by hand. 

In order that  the ball may  be  made  to  turn  in  every possible direction, the 
ball should be carried  slowly and uniformly around  the common axis of the man- 
drils  in a circular path,  using the grinder as a handle, and keeping it  nearly  in a 
horizontal  position; the axis of rotation of the ball will therefore be succes- 
sively coincident with  every radius of the revolving chucks, assuming every 
angle in regular succession, and by pressing the grinding tool against the ball 
during  its  rotation,  the  emery  will  cut  down  the more prominent parts in suc- 
cession, leaving it ultimately of a perfect form. Of course the  farther  the ball 
is held from the axis of the mandrils, the more rapid  will  be  its  rotation be- 
tween  the chucks. 

Mr. Guy finds by experience, that  the sides of the conical hole should form 
an  angle with  each  other of about 18 degrees, he likewise observes that  the 
narrower  the  grinding surface is, the  better ; for in the course of grinding a ball, 
the  rubbing surface of the conical hole will  be  ground  into a spherical shape, 
and  as  it becomes wider,  the operation is retarded. 

It is scarcely  necessary  to state  that  during  the process of grinding, frequent 
supplies of oil and  emery  are required. 

In polishing balls of hardened steel, glass, or agate, Mr. Guy uses wood as 
a grinding tool, charged  with fine washed crocus, putty, or other suitable polish- 
ing  powders, and the faces of the chucks are covered with leather. 
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